The response of thermospheric nitric oxide to solar and geomagnetic activity has been studied by using theoretical models [Solomon et al., 1982; Killeen, 1988, Siskind eta!., 1989; Robie, 1992] . These simulations suggest that, based on our current understanding of the NO chemistry in the lower thermosphere, the NO concentration in this region has strong positive correlations with the solar and auroral energy inputs. A significant amount of NO will be generated in the lower thermosphere in the auroral oval during disturbed geomagnetic conditions and the combined effects of auroral forcing and solar radiative forcing need to be considered to explain the resulting NO concentration at any latitude and time. A time-dependent model calculation for an isolated storm event conducted by Roble (1992) shows in the lower thermosphere, a decay time of order one day for globally averaged NO density profiles following the geomagnetic disturbances. Barth, 1992] . The NO density observed by these two satellites is inferred from the measurement of the fluorescent scattering of the (1,0) gamma band with ultraviolet spectrometers. These studies showed that there is always more NO observed at higher latitude than at lower latitudes, which indicated the existence of an auroral source for NO. Long term NO measurements by SME showed a strong correlation between low latitude NO and solar cycle [Barth et A qualitative analysis of selected HALOE measured NO mixing ratios during its early few months in orbit will be presented in this paper. Following a brief description of HALOE observations, we will present NO results from November 8-9, 1991 during the occurrence of a large geomagnetic storm and then we will discuss the NO monthly latitude/altitude cross sections. A good agreement in general behavior of NO in the lower thermosphere was found between theoretical predictions and HALOE measurements. tric oxide is made using one of the four gas filter radiometer channels. During satellite sunrise or sunset events, HALOE measures solar radiation absorbed by atmospheric gases in the Earth limb. For the NO channel, after passing a wide band filter centered at 5.26 gin, the sun light is split into the NO gas cell path and the vacuum path. The absorption of NO in the gas cell acts as a high spectral resolution filter. The signal difference between the two paths is used to retrieve nitric oxide volume mixing ratios in the atmosphere.
HALOE provides NO mixing ratio vertical profiles at approximately 15 sunrise and 15 sunset points each day. The two sets of 15 events are distributed at two narrow latitude bands with width of +/-5 deg. HALOE therefore provides two longitude versus height NO mixing ratio cross sections at two latitude positions for the sunrise and sunset event respectively. The geometry of the solar occultation experiment provides limited latitude coverage on a daily basis. In order to obtain latitude versus height cross sections for the mixing ratios of measured species, a data spanning approximately one month is needed.
An extensive effort is underway to validate HALOE results which includes internal consistency checks, comparisons with past observations, evaluation of vertical profile shapes and seasonal changes, and comparison with correlative underflight or other satellite data. some of these steps have been taken for NO, but the validation is not yet complete. The nitric oxide measurements show good internal consistency. Above the 0.5 mb level for example, sunrise/sunset differences are small. Below this level, the sunrise mixing ratio is less than for sunset as expected. The vertical profile minimum and maximum regions occur at the expected levels, i.e. stratospheric maximum, mesospheric minimum, and rising levels into the lower thermosphere. The measurements confirm the expected seasonal mesospheric characteristics including the deep summer minimum, overall smaller mixing ratios in summer, and larger values in Lower Thermospheric NO on Nov. on Nov. 9 and went down to 20 on Nov. 11 [Coffey, 1992] . The variations of the Kp three-hourly indices [Coffey, 1992] show that the auroral storm started between 1200 and 1500 UT on Nov. 8 (Kp jumped from 4 to 7-) and lasted for about one day. We observe during the storm day, at least a factor of 3 increase in HALOE measured sunrise NO mixing ratio above ~115 km at 51øN, which indicates that the auroral event did indeed enhance the nitric oxide density in the lower thermosphere. The latitude range for HALOE sunset measurements during the geomagnetic disturbance period is between 47øS and 27øS. The sunset profiles also showed a great enhancement of NO on Nov. 9, 1991 and about a factor of 3 increase in thermospheric NO mixing ratio was also observed.
A one to two day decay time for lower thermospheric NO concentration following the geomagnetic storm is estimated from Figure 1 . This value agrees with the result from a model simulation by Roble (1992) . According to Roble, with the production rate of NO due to auroral secondary electrons decreasing to the pre-storm value, the loss of globally averaged NO due to solar photodissociation through NO 
+ hv -> N(4S) and N(4S) + NO -> N 2 + O in the lower

Summary
A qualitative analysis is given of selected nitric oxide data in the lower thermosphere obtained by HALOE on UARS. NO mixing ratio profiles showed great enhancement during the large geomagnetic storm on November 8-9, 1991. A factor of 3 increase in NO sunrise mixing ratio above ~115 km was observed by HALOE at ,-,5 IøN latitude. A longitudinal asymmetry of enhanced NO is observed and the maximum NO is found near the geomagnetic pole. The decay time of NO enhancement following the storm is estimated to be one to two days which agrees with the model simulation by Robie (1992).
The February 1992 zonal mean NO mixing ratio altitude versus latitude cross section demonstrates the strong positive correlation between thermospheric nitric oxide and geomagnetic disturbances. Compared to high latitudes, the auroral effect on NO at low latitudes is relatively small. For the enhancement of low latitude NO during geomagnetic storms, more studies are needed to identify the importance of equator-ward transport, solar soft X-rays and low latitude auroral particle precipitation.
